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A REVIEW OF MANAGEMENT OPTIONS OF FEMOROACETABULAR
IMPINGEMENT
J. Fairley, A. Teichtahl, Y. Wang, A. Wluka, S. Brady, F. Cicuttini. Monash
Univ., Melbourne, Australia
Purpose: Femoroacetabular impingement (FAI) is a common cause of
hip pain treated surgically. However, the comparative efﬁcacy of sur-
gery versus non-surgical management is unclear. This review examines
the evidence for surgical and non-surgical treatment for FAI using
symptoms, hip shape and cartilage change as clinical endpoints.
Methods: Electronic searches of MEDLINE and EMBASE were per-
formed to identify relevant studies published from 2000 to July
2014.Studies that met a set of predeﬁned criteria were included. Sur-
gical management strategies (arthroscopy, surgical hip dislocation,
combined and miniopen techniques) and non-surgical management
(non-surgical, conservative) were searched with “Femoroacetabular
Impingement.” Studies reporting outcomes (symptoms and anatomical
change) were selected.
Results: Sixteen studies comparingmanagement strategies for FAI were
identiﬁed. Two studies examined non-surgical therapy prior to pro-
ceeding to surgical management. Thirteen studies examined symptom
outcomes, while nine studies examined the effect on hip shape. Two
studies examined impact on cartilage change. Symptom outcomes
improved with both surgical and non-surgical treatment. Non-surgical
management (anti-inﬂammatory medications, physiotherapy, activity
modiﬁcation) demonstrated good efﬁcacy over 2 years with an average
of 63% in the 2 studies avoiding escalation to surgery. There was no
difference in symptom outcomes between surgical techniques
(arthroscopy and surgical hip dislocation). Non-surgical therapy had no
effect on hip shape while surgical procedures (both open and arthro-
scopic) resulted in improved, but not normalised, hip shape. Neither of
the two studies examining cartilage effects showed any beneﬁt of
surgery.
Conclusions: There are no studies that have directly compared non-
surgical and surgical treatment for FAI. When non-surgical manage-
ment is used, approximately two thirds of patients do not proceed to
surgery. Factors which predispose surgery have not been investigated.
While with surgical intervention hip shape improves, impact on pro-
gression of joint degeneration is unclear. Further work addressing these
will be needed in order to optimise patient outcome in FAI.
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UNDERSTANDING FEAR OF MOVEMENT AND REINJURY WITH THE
TAMPA SCALE OF KINESIOPHOBIA (TSK) IN INDIVIDUALS WITH
MUSCULOSKELETAL KNEE PATHOLOGY: A SYSTEMATIC REVIEW
L.M. Thoma y, K. Wolf y, L. Harris z, T. Best y, D. Flanigan y, L. Schmitt y.
y The Ohio State Univ., Columbus, OH, USA; zOhio Univ., Columbus, OH,
USA
Purpose: Fear of movement and reinjury, quantiﬁed with the Tampa
Scale of Kinesiophobia (TSK), is increasingly recognized for its role in
the prognosis and function of individuals with musculoskeletal knee
pathology. However, it remains unclear how fear of movement and
reinjury affects individuals across the spectrum of knee pathology. Thepurpose of this systematic review was to (1) summarize TSK scores
across all musculoskeletal knee pathology (including acute, chronic,
surgical, and non-surgical pathologies) (2) summarize the relationship
between the TSK score and knee function (including self-reported or
performance-based), and (3) summarize the change in the TSK during
recovery or in response to an intervention.
Methods:We searched ﬁve databases from 1993 (inception of the TSK)
to November 2014: Pubmed, CINAHL, SportsDiscus, Medline, ERIC,
PsycInfo. Studies were included if they assessed the TSK in a knee
pathology population and were available in English. Exclusion criteria
included: (1) TSK results for knee pathologies not reported independ-
ently (ie. combined with hip pathology), (2) populations with non-
musculoskeletal pathologies, (3) case studies or commentaries. Meth-
odology was quality assessed with the Critical Assessment of Quanti-
tative Studies (Scored 0-16, higher scores indicating better higher
quality).
Results: The search resulted in 1176 unique references. Full texts articles
that assessed the TSK in a knee pathology population were reviewed
(n¼26). Four articles did not report the results for the knee groups
independently from other pathologies and were excluded. Twenty-two
articles were included in the ﬁnal review, and received varied meth-
odology scores (Range 9-16). At least seven versions of the TSK were
identiﬁed, varying in item number (11, 13, or 17) or language (English,
Italian, Swedish, Turkish, French). Eleven of the 22 studies originated
from four institutions; it was unclear when samples were independent
or similar between studies. The study designs varied (8 prospective
longitudinal cohorts, 1 retrospective cohort, 11 cross-sectional, 2
randomized controlled trials). Study populations included surgical
(anterior cruciate ligament reconstruction [ACLR] n¼11; total knee
arthroplasty [TKA], n¼6), non-surgical (anterior knee pain, n¼2;
osteoarthritis, n¼1), and mixed pathologies (n¼2). In all populations,
lower TSK scores, indicating lower fear, were often correlated to better
self-report and performance-based function. However, many relation-
ships did not persist after accounting for other psychosocial (pain cat-
astrophizing, self-efﬁcacy, etc) and clinical (pain, etc) variables. After
ACLR, TSK scores consistently correlated to return to sport/prior level of
activity; however TSK did not always contribute to a full prediction
model when other factors were considered. Six studies reported TSK
scores at multiple time points (2 intervention studies targeting kine-
siophobia, 3 evaluating recovery following standard post-operative
care, and 1 investigating longitudinal changes). After ACLR, two studies
demonstrated improvement in TSK over the course of standard reha-
bilitation, whereas two studies did not. The two intervention studies
targeting kinesiophobia (1 after ACLR, 1 after TKA) demonstrated
improvements in the intervention groups, but not the control groups. A
meta-analysis was not performed due to the heterogeneity among the
included studies.
Conclusions: Due to the high variety in TSK versions and potential of
repeated samples between studies from the same institutions, it was
difﬁcult to summarize TSK scores across the spectrum of knee pathol-
ogy. Lower TSK scores correlated with better knee function in most
studies; however, these relationships did not always persist in more
robust prediction models. It remains unclear if TSK consistently
improves with standard post-surgical rehabilitation, or requires tar-
geted intervention strategies. To improve our understanding of the role
of fear of movement and reinjury in the prognosis, recovery, and
function of individuals with knee injuries, it is imperative to develop a
universal, psychometrically sound outcome measure.
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VIBRATORY DEFICITS IN INDIVIDUALS WITH AND WITHOUT MILD-
MODERATE RADIOGRAPHIC HIP OSTEOARTHRITIS
D. Kumar y, B. Wise z, S. Majumdar x, R.B. Souza x, N.E. Lane z. yMed. Univ.
of South Carolina, Charelston, SC, USA; zUniv. of California at Davis,
Sacramento, CA, USA; xUniv. of California, San Francisco, San Francisco,
CA, USA
Purpose: Afferent deﬁcits have been implicated in the onset of osteo-
arthritis (OA). Earlier research has shown that subjects with radio-
graphic and symptomatic evidence of hip OA have lower generalized
vibratory perception when compared to age-matched controls. How-
ever, if it not known of afferent deﬁcits are present in individuals with
early hip OA. The objective of this study was to evaluate the differences
in vibratory perception between subjects with and without mild-
moderate radiographic hip OA (RHOA). Additionally, the association of
Table 2
Partial Spearman's Rank Correlations between structural hip OA parameters and VPT
scores after adjusting for age.
Scanned Contralateral
MTP MM MFC RH MTP MM MFC RH
Cartilage Lesions r .277 -.005 .119 .169 .194 .132 .073 .071
P value .092 .975 .475 .310 .244 .430 .665 .672
BMEL r .139 -.056 .070 .319 .217 .094 .151 .185
P value .405 .738 .676 .051 .190 .575 .366 .265
Subchondral Cyst r .367 .020 .034 .386 .107 .265 .024 .260
P value .023 .906 .837 .017 .522 .108 .885 .115
Labral Tear r .228 .199 .087 -.103 .015 .359 -.157 -.042
P value .168 .231 .602 .537 .929 .027 .345 .804
KL r .282 .135 .057 .295 .362 .199 .156 .106
P value .087 .418 .732 .073 .026 .231 .348 .527
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evaluated.
Methods: The data for this study are from participants recruited for a
longitudinal observational study on hip OA. Subjects were recruited
from the community using ﬂyers and advertisements. The inclusion
criteria for ROA patients (þRHOA) were Kellgren-Lawrence (KL) grade
of 2 or 3 at the hip on weight-bearing anterior-posterior radiographs.
The side with greater KL grade was selected as the “index hip”. The
control subjects (-RHOA) had a radiographic KL grade of 0 or 1 at both
hips, and were without history of diagnosed OA or previous hip injuries.
General exclusion criteria for recruitment into the study for all subjects
were any contra-indications to MR imaging, KL grade of 4, a total joint
replacement of any lower extremity joint, previous hip trauma, pain at
any other lower extremity joint, radiographic evidence of any knee or
ankle joint OA, systemic inﬂammatory arthritis or any other spine or
lower extremity condition that would affect their ability to complete
the study procedures. Vibratory perception threshold (VPT) testing was
added to the study protocol 18 months after study initiation and hence
data are available from a subset of the original study participants. VPT
testing was performed using a commercial biothesiometer (Bio-medical
Instrument Company, Newbury, OH, USA). The anatomic sites evaluated
for VPT included bilateral 1st Metatarsophalangeal joint (MTP), medial
malleolus (MM), medial femoral condyle (MF), and radial head (RH).
Each familiarization with the testing method, each subject performed
three trials at each anatomical site, and the mean of last 2 trials used in
the analyses. Additional outcomes included semi-quantitative mor-
phological grading of hip cartilage and labral lesions from 3.0 Tesla MR
images using the Scoring of Hip Osteoarthritis with MRI (SHOMRI).
Patient-reported outcomes included the Hip Osteoarthritis Outcome
Score (HOOS), and physical function was evaluated with the 6 minute
walk test (6MWT), and the Timed-up and Go Test (TUG). Multivariate
ANOVA (adjusted for age) was used to evaluate the differences in VPT
scores between the groups. Non-parametric partial correlations adjus-
ted for age were used to evaluate the association of KL and clinical MRI
scores with VPT.
Results: VPT data were available from a subset of the original study
participants in the þRHOA (n ¼ 12, Age ¼ 54.3±13.6 years; BMI ¼
23.5±2.9 kg/m2; 9M:3W) and -RHOA groups (n¼27; Age ¼ 41.5±12.2
years; BMI ¼ 23.3±3.3 kg/m2; 13M:14W). The þRHOA group was older
(P ¼ 0.006) hence all analyses were adjusted for age. There were no
signiﬁcant differences between the groups for HOOS, 6MWT, or TUG.
Mean HOOS scores for both groups were > 85%. After adjusting for age,
there were no differences in VPT at any site between the subjects with
(KL >1) and without (KL <2) radiographic hip OA (Table 1).However, after adjusting for age, subjects with KL¼ 3 (n¼ 5) had higher
VPT scores compared to subjects with lower KL grades at most sites.
Higher VPT scores were associated with higher radiographic KL and
morphological MRI scores. However this association was not signiﬁcant
after adjusting for age and p-values for multiple comparisons (Table 2).Conclusions: In this small substudy, vibratory deﬁcits were not differ-
ent between subjects with and without radiographic hip OA. However,
we did observe modest difference in vibratory sensation in subjects
with both age and more advanced radiographic hip OA.
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ASSOCIATION BETWEEN POPLITEAL ARTERY WALL THICKNESS AND
KNEE CARTILAGE VOLUME LOSS IN COMMUNITY-BASED MIDDLE-
AGED WOMEN WITHOUT CLINICAL KNEE DISEASE: A PROSPECTIVE
COHORT STUDY
Y. Wang, C. Dawson, S. Davis, R. Bell, F. Hanna, J. Fairley, F. Cicuttini.
Monash Univ., Melbourne, Australia
Purpose: Increasing evidence suggests a role of vascular pathology in
the pathogenesis of osteoarthritis. This study examined the association
between popliteal artery wall thickness, a surrogate marker of car-
diovascular disease, and knee cartilage volume loss in an asymptomatic
cohort of women.
Methods: 170womenwith no signiﬁcant knee pain, injury, or history of
clinical knee disease underwent knee magnetic resonance imaging at
baseline and 2 years later. Popliteal artery wall thickness and knee
cartilage volume and bone areawere assessed using validatedmethods.
Results: 142 women (83.5%) completed 2-year follow-up. After
adjusting for age, body mass index and tibial bone area, increased
popliteal artery wall thickness was associated with increased rate of
medial tibial cartilage volume loss. With increasing tertiles of popliteal
artery wall thickness, the mean (standard error) of annual medial tibial
cartilage volume loss was 1.62 (0.45)%, 2.18 (0.43)%, and 2.98 (0.48)%,
respectively, p for trend¼ 0.04. No signiﬁcant association was observed
in lateral tibial cartilage.
Conclusions: In community-based women increased popliteal artery
wall thickness is associated with adverse changes in knee cartilage as
evidenced by increased rate of cartilage volume loss over 2 years. These
ﬁndings suggest an association between vascular pathology and early
knee structural changes, supporting the hypothesis that there is a
vascular contribution to the development of knee osteoarthritis.
Although needing to be conﬁrmed in other studies, these results sug-
gest that targeting vascular pathology may provide a potential target for
the prevention and early treatment of knee osteoarthritis in women.
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PAIN DISTRIBUTION IN PRIMARY CARE PATIENTS WITH HIP
OSTEOARTHRITIS e A DESCRIPTIVE STUDY
E. Poulsen y,z, S. Overgaard x,y, J.T. Vestergaard z, H.W. Christensen z,
J. Hartvigsen y,z. yUniv. of Southern Denmark, Odense, Denmark; zNordic
Inst. of Chiro. and Clin. Biomech., Odense, Denmark; xOdense Univ. Hosp.,
Odense, Denmark
Purpose: To describe pain location and pain distribution in a cohort of
primary care patients with unilateral hip osteoarthritis (OA).
